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By WILLIS RAY GREGG, Meteorologist. 

[Author’s Abstract.] 
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Aerological investigations by means of kites, ilot and 
soundin balloons have been carried on by the bea the r  

a large amount of similar data secured by the Blue Hill 
and by the meteorological services of the 

War Observat?7 and avy Departments. Although the material at  
hand is not sufficient for aJina7 analysis of the results, it  
nevertheless seems appropriate to summarize and ublish 

obtained in order that they may be available for the 
information and use of those most interested in them. 
Subsequent revisions, although of some importance in 
that they furnish results of greater precision, will hardly 
affect the practical value of these data which are so 
much needed at the present time, particularly in con- 
nection with aviation ancl ordnance. To meet this 
need there is bein pre ared a series of s’ummaries under 
the general h a &  ‘An Aerological Survey of the 
United States.” T%e first part, lust issued and the 
subject of this abstract, gives th8 results of observations 
by means of kites. It contains, in addition to the clis- 
cussion, numerous figures and tables from which can 
be obtained detailed information as to the character- 
istics of the free air over the United States east of the 
Rocky Mountains. Much of this detailed information 
will necessari!y be of interest only to those to whom it 
is vital, rincipally aviators, and the edition is therefore 

review, giving the main results, will be sufficient. The 
present abstract or review endeavors to supply this 
more general need. 

For the most part the results are based upon observa- 
tions with kites at  the six stations established by the 
Weather Bureau during the period 1915 to 1915, but 
in Fi res 2 to 4 mean values have been used as cleter- 

Blue Hill Observatory, Mass., in order to give as com- 
plete a picture as ossible of free-air conditions over the 

stations, their geographic coordinates, and the periods 
of observation are given in Table 1. 

Bureau f or several years. In  addition, there is available 

such results as we have as soon as possible after t i! ey are 

a limite a one. To many others a briefer, more general 

mine r from observations a t  Mount Weather, Vu., and 

eastern and centra P portions of the United States. The 

h b u r & U a  ....................... 85 31 47 84 14 
RoyolCenter Ind .................. a25 40 53 86 28 
BlueHill M& .................... 1 1951 

42131 71071 
Mount deather,Va ................ 528 39 04 77 53 

Aug. 1918 
013 1915 
J=“ 1918 
Oct: 1918 
Mar., 1919 
July 1918 

1888 
July, 1907 

In the original ti er a series of tables gives for the 
stations listed in &$le 1, except Blue Hill and Mount 
Weather, t,he mean monthly, seasonal, and annual baro- 
nietric ancl va or pressures in nib.; toniperntures in de- 

sities in kg. per cu. m. and in percentagos of standard 
(standard = 1.293 kg. per cu. m.) ; and wincl resultants in  
degrees and m. p. s. Mean seasonnl values of tem era- 
ture, relative huniidit , slid vapor pressure are s B own 

of the figures are omitted. Figure 1 shows the niean sea- 
sonal free-air teniparatures at  the six stations. Conspic- 
uous features brought out by these data are the decided 
permanent inversion of temperature in the lower levels 
a t  northwestern stations during the winter; the large lati- 
tudinal difference in annual temperature range, both sur- 
face and free-air; the sniall aimual ran e in relative hu- 
midity at  the northern stations, but the 7 arge range, with 
highest in summer, at  the southern stations; and the sub- 
stantial agreement in the annual range of vapor pressure 
at  all stations, this range of course becoming very small 
in the higher levels. 

Some of the ori inal data are presented in somewhat 
different form in kgures 2 to 4, inclusive. Each figure 
consists of 12 sniall outline maps of the United States, 
representing diff went levels and showing for those levels 
the niean summer and wintcr values of pressure, temper- 
ature, and resultant wind. In order to make these maps 
as com lete as possible for the eastern and central por- 

values a t  Blue Hill, Mass., and Mount Weather, Va., each 
based upon a long series of obsorvations macle with kites 
several years ago. The values for Blue Hill have been 
taken from Clayton’s study of the diurnal and annual 
periods of temperature, humidity, etc.l In  that publi- 
cation only the mean temperatures and relative humidi- 
ties are given, but with these data it has been possible to 
compute the mean pressures (barometric and vapor) and 
the mean densities. In order to test the accuracy of these 
computed values, similar computations were made for 
all other stations and then compared with the means as 
determined from the individual observations themselves. 
In all cases the a reement wm strikingly close. The 
values for Mount #eather have been taken from a pre- 
vious Neither at  Blue Hill nor at  Mount Weather 

as to make possible the determination of wind resultants. 
The wind charts are therefore not as complete as are those 
for the other elements. 

g e e s  centigra B e; relative huniiclities in percentages; den- 

also in thrce figures. P n this abstract the tables aiid two 

tions o P the country, there have been included the nieun 

were t % e observations of wind summarized in such form 

Clayton H. €I. Annals OJ the Aatronomical Okermtm# of Hanmrd CMkge. Vol. 
a SI& vafw of freealr barometric and vapor pressures. temperatures, and densities 

over the United States. By W. R. Gregg. MONTHLY WEATHER REVIEW, January, 
LVIII Pt.1 p.59. 1904. 

1918. 4W1-a0. 
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The figures are published in such a way that the con- 
trast between summer and winter conditions may be 
seen at  a glance. Thus, the sunimer and winter nitwi 
barometric pressures, respectively, appear side by side on 
the same age, in Figure 2. The same arran eniont holds 
for the ot er elements. All contain, in adsition to the 
iso-lines, the locat,ions of the stations and the mean values 
for those stations. 

An examination of these charts, and others not pub- 
lished here, brings out the following points : 

1. The large difference between suiiinier and winter 
conditions a t  all levels and a t  all latitudes. 

2. The substantial parallelism ;n the lines of equal 
pressure and temperature at  all levels. This is to he 
expected since, as is well known, the pressure at  any 
given level is largely a function of the temperature of 
the air beneath that level. 

3. The slight southward trend of isobars and isot.herms 
in the up er levels from the interior to the eastern por- 

to note that in winter this trend of the isotherms in the 
upper levels is the op osite of that at  and near the 
surface. In other worcs, on the same arallels of lati- 
tude, escept in the Southern Sttites, t e air from the 
surface to about 1 kilometer above it is warmer in t.he 
East t,lian in t,he Middle West but considerably colder 
at greater alt,itudes. As is well known, cyclonic st.orins 
in this count,ry, no matter where they orbinate, pnss 
out as a rule across or near the New Engrand Stat.es. 
These storms are most frequent nnd intense in wint.er 
and, because of the almost continuous procession of 
them through the Northeast, produce a resultant low 
ressure in that section. To some estent,, then, tlie 

Power free-air temperatures in the East are due to 
dynamic cooling, but the differences nre too grertt to be 
accounted for wholly in this way. They are probably 
due in large part to the following circumstance: Many of 
the cyclones referred to originate in the South or South- 
west, and these usually intensify as the.y travel, bec.omin 
stornis of niarked vigor by t.he time they have passe 
into the Atlanbic. During the time that they are near 
or off the coast the pressure gradient westward is stee 
resulting in strong northerly and northwesterly win#; 
which bring in large masses of very cold air. Clayton, as 
tlie result of his studies of Blue Hill data, states * that 
‘iwith increase of height the temperature falls more rap- 
idly in the rear of the cyclone than it increases in front.” 
The frequency with which this condition occurs is in all 
likelihood largely res onsible for the lower mean free-air 
tern eratures in the rp orthenst than at  the ssnie latitudes 
in tge Middle West. To a less estent. this is true also 
for summer, when it applies to all levels, even the surface. 
In the winter, however, as already stated, the reverse is 
found at  and near the surface, i. e., the Middle West is 
much colder than the East, a condition which is readily 
explained by the frequent occurrence of antic clonic 
weather, with its clear skies and intense ra$rtion. 
This is distinctly a chara.cteristic feature of continental 
climate, and that it is purely a surface phenomenon is 
evident from the pronounced tern erature inversions 
that are almost invariably found an{ whose magnitudes 
are such as to produce a resultant inversion even in the 
mean vtllues for the entire season, as is well shown in 

id succession of NIGHS 

tions of t P le country. In  this connection it is interesting 

K P 

% 

a gradual thickening 
consequent disappear- 

‘The distrlbuticm of the met cal elements around cyclonw and anticyclones 
up to 3 kllonetwa at Blue U.m. H. Clayton. 1 nnalr O/tL Artronomhl Obuescr 
wtov of H a m d  *#e. V ~ I .  L&I, P t .  I. IW. 

ance of the tern erature inversion. Notable instances 

are, however, exccpt>ions to the 
4. The higher relativc Iiumidity in the South than in 

the North during summer and the opposite gmdient dur- 
ing winter, owing in all pr0babilit.y to the more pro- 
nounc.ed convectional activity in the South during sum- 
mer and to t8he greater st.orminess in the North during 
winter. 

5. The close agreement in the summer and winter lati- 
tudinal rawe of vitpor pressure at all altitudes. This is 
largely. ex h n e d  by the circumstance tliat, although the 

than in sumnier, yet, on t.he other hmd, the chnnge in 
vapor pressure is much less for a given change in trm- 
peratiire when the latter is in general low than when it 
IS high,. the relation between teniperature and vapor pres- 
sure being logarithmic, not linear. Anot,her contributing 
cause of the similnrity in the lat,itudinal range of vapor 
pressure during summer and winter is the fact that the 
relative huinidit diminishes northward during summer, 
thus adding to t g e relatively small effect of the moderate 
temperature range, but diminishes southward during 
winter thus acting against the relatively large effect of the 
steep temperature gradient in tliat season. 

6. The small latitudinal density gradient in the higher 
levels, owing to the counterbalancing effects of pressure 
and temperature, i. e., density varies directly with pres- 
sure; inverwly with temperature. It is also worthy of 
note that the annual ritnge diminishes marked1 with 

of the country nnd throughout, the year at about the 
8-kilometer level? The yestion of standard density, or 
a “ standard atmosphere, ’ is receiving considerable atten- 
tion at  resent in connection with aviation and with the 

some len th in the ori inal aper and also in a Specid 

mittee for Aeronautics. It is thought unnecessary, 
therefore, to make further reference to it here. 

7. The small latitudinal difference in resultant wind 
speeds, due to the fact tliat these var i  directly with the 

the sine of the pressure atitude *. An exception is to be noted in the case of the 
southern stations in summer, but it should be borne in 
mind that that region is not during the suninier under the 
control of the prevailing westerlies, but rather that 
of the “horse latitudes. ” Winds are light and variable, 
and a longer record is necessary for the determination of 
true resultant values. With this esception the arrows in 
the charts show a very close relation to the mean pressure 
gradients. In  general at all altitudes there is a southerly 
com onent in summer and a northerly in winter. A 

of Bowie and Weightman’s work on the movement of 
cvclones,’ b h g s  out a fact of considerable significance. 
prom the data given in Table 2, page 8 ,  of that work it 
is possible to compute the average summer and winter 
rates of movement of all storms. The resultin values 
are, res ectively, 9.3 and 13.4. Reference to hgure 4 

ment with the resultant wind speeds at  3 to 4 kilometers, 

occurred during t P ie cold winter of 1917-15. Such cases 

latitudina. f teniperature range is much greater in winter 

altitude. Observations at  greater liei lits. wou T d un- 
doubtedly show practically the same va 5 ues in all parts 

firing o P projectiles. This subject has been discussed at 

Report, i o .  147, issue f R  by t e National Advisory Com- 

atient, but invemely wit 

furt P ier esamination of these charts, together with a study 

shows t R at these rates of movement are in striking agree- 

b For further discusslon of this subject the reader is referred to: Soice obsewations 
on tmnperatureaandwinds at moderate elevations above the gmind. Rg V. E. Jakl. 
MONTHLY WEATHER REVIEW, June. 1919.4137473. Of particular interest are I‘igures 
1,3. and 4 and accompanying text. 

See: Level of constant air denslty. By W. J. Humphreys. MONTIILY WEATHER 
REVIEW. Yay. 1921.492W-zti1. 

1 Type8 of sturms of the United States and their average movements. By E. 11. 
Bowleand R.  H. Weightman. MONTHLY WEATHER REVIEW SUPPLEMENT No. 1,1911. 
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the altitude in summer 

storms are largely circulation pre- 
vailing at altitudes 

FREE-AIR DATA : WINDS. 

Wind resultants are shown in Figure 4 and have alrea.dy 
been discussed. For niany purposes a knowledge of 
these is of interest, as, for example, in studies of the gen- 
eral atmospheric circulation, including the movements 
of cyclones and anticyclones, etc. They also give infor- 
mation of value i ~ i  connection with the laying out of a 

," or, in the event permanent flying course or 
that a choice of routes is impractica le, they assist in the 
determination of operating costs by showing the amount 
of head winds, cross winds, etc., which on the average will 
be encountered. It is apparent, however, that in practi- 
cal aviation wind resultants have at best limited applica- 
tion. There is need for an accurate knowled e of the 

wind and weather at  the earth's surface. The following 
discussion attempts to fill this need so far as i t  can be 
filled with the data thus far accumulated. 

All observations have beon classified according to wind 
direction at the surface. In  obtaining mean values the 
directions and velocities have been considered inde en- 

determined by first resolving each observation into its 
north and west components. In  addition to the mean 
values for each surface direction there have been deter- 
niined the average deviation, average velocity increase 
with altitude, and the average percentage fre uency of 
winds froin different directions, of clockwise an 1 counter- 
cloc,kwiscl, turning, and west and north components in the 
winds a t  various heights. Briefly, the results are as 
follows: 

Average deviution.-Near the surface the turning of the 
winds is generally to the right, no matter what the surface 
direction may be. This turning is most pronounced with 
southerly surface winds, i. e:, east through south to west- 
southwest,, until a t  3 to 4 kilometers it amounts on the 
average to somewhat more than 900. 
winds, on the other hand, i. e., west-northwest throu 

right but small in amount up to about 1 kilometer, and 
then changes to the left a t  higher levels. The deviation 
is greater in winter than'in summer at  all stations and is 
also greater at  northern than at southern stations. In  
other words, the turning is most pronounced when and 
where the latitudinal temperature gradient is strongest 
and hence the prevailing westerlies best develo ed. It 
is to be noted that in general the amount of the 2 eviation 
in the upper levels varies directly, or nearly so, as the 
angle between the surface direction and a westerly 
direction. For exaniple, a surface southeaster1 wind 
turns more than does a surface southerly win B -both 
becoming as a rule southwesterly or west-southwesterly 
in the upper levels. 

Average velocity in.creuse.-In the lower levels up to an 
altitude of about 1 kilometer the largest. increases in 

occur above surface southeasterly to south- 
wester y winds, but at eater heights, i. e., 1+ to 4 kilo- 

stratosphere) the largest increases are found above sur- 
face southwesterly to northwesterly winds. They are 
least in all seasons and at all heights above surface north- 
easterly to east-southeasterly winds. 

" airwag 

behavior of free-air winds under different con cf itions of 

dently, whereas the resultant winds, Figure 4, have { een 

With norther1 

north to northeast or east-northeast, the turning i.. to 

meters (and presumaby r thence up to the base of the 

L4vermy actiiu.1 directwna aid velocitieP.-The seasons1 
variation in surface velocities is small; there is also little 
variation in surface velocities with direction, i.. e., easterly 
winds are nearly as strong as are westerly winds; above 
the surface all winds increase in speed up to an altitude 
of about 500 meters; on the average this increase amounts 
to shout 100 per cent, but it is reater above westerly 

winds diminish, but westerly winds continue to increase; 
coincident with these changes in free-air wind velocities 
there is a turning of the winds such that they approach 
very near1 a. westerly direction, except t.hat above 

an east component up t.0 at least the +kilometer level; 
ant1 t,he seasonal variation, slight at, the surface, in- 
creases rapidlg with altitude at both the northern and 
southern stations. 

The seasonal means for all directions are shown in 
Figure 5. The more prominent, features are: The large 
incrense in velocity in t.he first 500 meteis above the sur- 
face; B more gradual increase at  greater height,s (in sum- 
mer there is an actual decrease-most pronouncFc1 at  
southern stations) ; t,he decided seasonal variabion 111 the 
upper levels; the seasonal lag, i. e., higher velocities in 
spring than in autumn; and the close approach t.0 a 
westerly direction in the higher levels, this feature being 
most in evidence at the northern stations. 

Freqtrmcy of -frea-n.ir .u , ids  -from di#ere.nt directio1~9.- 
Values for summer and winter at  selected levels are 
shown in Figures 6 to 8. For convenience in contrasting 
suninier and winter c.onditions the figures for those 
seasons at the selected levels appear side by side on the 
same page. Following these are given in Figure 9 the 
conditions at  3 and 4 kilometers for the year. Arcs 
re iesent 5 per cent intervals. 

centage' of easterly winds at all levels in suinnier t ian 
in winter; (2) the pronounced south component in sum- 
mer, especially at southern stations, and the e ually 

northern stations; (3) the resulting predominance of a 
s0ut.h component at  southern st.ations and of a north 
component at  nort.hern stat,ions for the year; and (4) the 
very lar e west component at all stations for the yea.r a.t 

Glockwke a.nd coii.ntercloeX.u.ise turning.-The tendency 
to clockwise burning is greater t,han t.hat to counterclock- 
wise for all directions near the surface but is most pro- 
nounced for southerly winds, i. e., east through s0ut.h 
t.0 west-southwest : this tendency increases wdh altitude 
for t.hese southerly winds and amounts to about 90 per 
cent. at  3 to 4 kilometers; wit,h nort,herly winds the 
tendency to clockwise turning does not change much with 
altitude, but the tendency to counterclockwise turning, 
small near the surface, increases to 60 to SO per cent at  
3 to 4 kilometers; and the tqrning is more pronounced, 
especially near the surface, in winter than in summer 
and at  northern t,han at southern stations. 

Vest component.-An inspection of the tabulated data 
showed at  once that above surface westerly winds, i. e., 
north-northwest t.0 souah-southwest, there is a west com- 
ponent in practically all cases. When the remaining 
directions are considered, it is found that at  heights of 
3 to 4 kilometers a west component is more. frequent 
than an east component, except for surface winds from 
northeast to east. Above these winds a west com onent 
occurs in about 25 to 30 er cent of the cases. taking 
a71 surface directions, we f%d in the upper levels a strik- 
ing preponderance of a west over an east component, the 

than above easterly winds; at  stil f higher levels easterly 

northeaster s y t.o easterly surface winds there is generally 

fer- 

pronounced north c.oniponent in winter, especia B y at 

3 and 4 1 -ilomet.ers. 

%le more striking features are: (1) The greater 



MAY, 1923. MONTHLY WEATHER REVIEW. 235 

................. 
I . . . . . .  . . --. -.. . .  i f : :  .... . .  --...: : : : . : 

. .  ... . .' --__. . . .  . . - - A .  ! 

, . :  ,.-., . . . . . .  . . .  .- ......- . ...' . ...... &-...-i- ; +.- is 
. . .  . .  .-._ . , . , ; ;  

'.? : : . . . .  
: ; 

S 

i 
c 

!j 
m 



236 MONTHLY WEATHER REVIEW. MAY, 1922 

GROESBECK, 

s e IO 12 14 

TEX. U T .  Ku. 

4 

a 

4 

1 

SE S SW W NW 0J4' 

' .  

ALT. 
Kw. 

4 

9 

2 

1 

s o w W N W  

FIQ. b.-Mean acasonal rree-sir wind directions and velwltles, m. p. I 



MAY, 1922. MONTHLY WEATHER REVIEW. 237 



23 8 

? 

MONTHLY WEATHER REVIEW. 



MONTHL1- WEATHER REVIEW. 239 



240 MONTHLY WEATHER REVIEW. MAY, lW9 



annual values being 89 per cent at  3 and 94 per cent at 
4 kilometers. This percentage is somewhat greater in 
winter than in summer and a t  northern than at southern 
stations. 

North component.-The data indicate that a north or 
south component in the surface winds persists in a ma- 
jority of cases in the u per levels, except that above a 

more frequent and above a southwesterly or a west- 
southwesterly wind a north com onent predominates. 
Other features are the pronouncef south component in 
summer, especially at  southern stations, the e ually 

northern stations, and the resulting predominance of a 
south component at  southern stations and of a north 
component at  northern stations for the year. 

General re.marks.-The foregoing dlscussion of wind 
data and the conclusions given should be accepted with 
the reservation that the are based u on observations 

flying, i. e., surface winds ranging from 3 to 30 iii. p. s. 
and upper winds ranging from 5 to 35 ni. p. s. Thus it 

surface east-northeaster f y wind a south component is the 

pronounced north component in winter, especia K y a t  

that were made only un B er conditions Y avorable for kite 

ilberta 
or 

W- 
toba. 

15 

10 
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RELATION BETWEEN.RATE OF MOVEMENT OF ANTICYCLONES AND THE DIRECTION AND VELOCITY OF WINDS ALOFT 
(WEST AND SOUTHWEST OF HIGHEST PRESSURE). 

-__ 

Hudsol 
Bay. 

1 
4 1  

0 

8 0  

1 0  

2 1  
0 0  

1 0  

2 0  3 1  

will be seen that conditions closely approaching a calm 
are not represented. In  other words, data are lacking 
for days on which there was no appreciable pressure 
gradient. This explains the somewhat higher velocitiea 
and the slightly larger percentage frequency of a west 
com onent given in this summary than in a previous 
s t u 4  based upon observations with pilot balloons.s I t  
shou d be remembered, though, that pilot balloons are 
observed to best advant.age in li ht  winds, since they 
soon disappear in the distance w fl en winds are strong. 
Moreover, they can not be observed a t  all in clouds, 
whereas kite flights are frequently made in cloudy 
weather and occasionally even when light rain or snow 
is falling. All things considered, then, it seems that the 
results obtained with kites come nearer re resenting all 

they are certainly representative of the conditions that 
prevail most of the time, viz, moderate winds in both 
clear and cloudy weather. 

conditions than do those with balloons. f n any event, 

......................................... Total. 

I Reihle J A. Flyh weather in the Southern Plains states. 'MONTHLY WEATFIEP 
REVIEW, kdvember, l&, 48627433. 

Fresh to strong' SW. winds. ~ G H  moved rapidly 
east or northeast.. ................................. 

Same erce t moderate SW. wind.. ................. 
M o d e h e  8W. winds in south and fresh to strong 

southwest in north. A d s  of HIOH changed from 
N.4. to NE.QW. Barometer fell slowly in the 
southeast .......................................... 

Fresh to stron SSW. to R wlnds. HIGH moved 
eastwardwitin-l  ea^ ....................... 

Moderate to- 8. and S%. in north, moderate SSE. 
to S8W. in south. Normal speed .................. 

StrangNW.inesstandSW.fromTexasnmthward. 
Dee low over Newfoundland. HER slow mover. w. &ds i II north 8W. in south. AIOH slow movex. 

aentletomoderatdSE.and S.winds. au;~fveryslow 
mover. ............................................ 

By CHARLES L. MITCHELL. 

[Weather Bureau, Washington, D. C., April 25,1922.l 

- 

The importance of anticyclones in the control of weath- 
er conditions and the desirability of accurate knowledge 
as to whether they will move ra idly or slowly or remain 
practically stationary has long gem recognized by fore- 
casters. The surface conditions as shown on the daily 
weather maps do not always suppl all the data necessary 

cyclones. It has been evident from a day-to-day in- 
s ection of the charts of wind direction and velocity at  

aerological stations of the Weather Bureau, the Army, 
and the Navy that the action of anticyclones depends to 
a large extent on t.he conditions shown at  2,000 to 4,000 
meters, or even higher, above sea level. A study has 
been made, therefore, of the aerological charts of wind 
direction and speed in free air from pilot bnlloon fli hts 

rate of movement of antic clones. In  all, 62 anticy- 

studied, and the were classified (1) as to place of first 
and (2) in relation to 

free-air wind direction and ve ocity a t  or above 3,000 
meters to the west and southwest of the crests of the 
anticyclones, when available. Free-air observations be- 
low the 1,000-meter level were not considered in this 
study. 
In general, it may be said that the rate of movement 

of the anticyclone is roughly proportional to the speed of 
the free-air winds a t  and above the 2,000-meter level. 
The results of the study are shown in the table below. 

for making accurate predict,ions o 9 the movement of anti- 

t E e several levels above the earth's surface a t  the various 

from the time their reparation was begun in Octo B er, 
1920, to the end of 8 arch, 1923, in connection with the 

clones over the eastern hal 7 of the United States were 

f ' appearance on t z e weather ma 

TABLE l.-Free-air iiGds and anticyclonic aioz~ement.' 

1 Type of anticyclone, 

l- Pacific 

Wiuds west and southwest of crest of HIGH, usually 
at 2 km. to 4 kin. 

._ 

10 
0 

0 

3 

1 

0 
1 

0 

0 
1 - 

- 

Total. 

- 
28 
1 

10 

11 

2 

3 
1 

1 

2 
5 

e2 
- 

1 The term '' HIOR" Is used throughout this table as synonymous with "ant1 
cyclone." 

In  practically every case where the winds aloft were 
fresh to strong southwest both to the southwest and west 
of re ion of hi hest pressure, the anticyclone moved east- 
warcfor nort h eastward rapidly (in 26 instances) or at  
least a t  a normal rate of speed (in 11 instances). The 
only exceptions were on January 7 and March 16, 1922, 
when the anticyclones were of great magnitude and 


